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The investigation and exploitation of the wave properties of atomic matter is of great interest for fundamental as well as applied research and therefore constitutes one of the most active areas of research in atomic physics and quantum optics. Of special interest is the field of atom interferometry. In comparison to optical interferometers, atom interferometers have the potential of being several orders of magnitude more sensitive for some applications or giving access to classes of interferometric measurements not being possible with optical interferometry in principle (such as the measurement of gravity). Because of the high intrinsic sensitivity, these interferometers have to be built in a robust way to be applicable under a wide range of environmental conditions. A new approach to meet this challenge lies in the development of miniaturized and integrated atom optical setups based on micro-fabricated guiding structures.
We experimentally investigate a new approach based on the use of microfabricated optical elements [l] . We experimentally demonstrate interferometer-type guiding structures for neutral atoms based on dipole potentials created by micro-fabricated optical systems. As a central element we use an array of atom waveguides being formed by focusing a red-detuned laser beam with an array of cylindrical microlenses. Combining two of these arrays, we realize X-shaped beam splitters and more complex systems like the geometries for Mach-Zehnder and Michelson-type interferometers for atoms. With these elements versatile and integrated atom optical devices can be created in a compact fashion.
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